Development of thyrotropin-releasing hormone immunoreactivity in the brain of the brown trout Salmo trutta fario.
The development and adult distribution of thyrotropin-releasing hormone-immunoreactive (TRHir) neurons in the brain of the brown trout, Salmo trutta fario, was studied with the streptavidin-biotin immunohistochemical method. Study of embryos, alevin, and juveniles revealed groups of TRHir neurons in the mesencephalon and rhombencephalon that have not been noted previously in adult teleosts. The earliest TRHir cells observed were those of the trigeminal motor nucleus, which expressed this substance only in embryos and alevins. In the forebrain, early-arising TRH populations were observed in the supra- and postcommissural region of the ventral telencephalic area, the anterior parvocellular preoptic nucleus, the organon vasculosum laminae terminalis, the magnocellular preoptic nucleus, the suprachiasmatic nucleus, and the posterior tuberal nucleus. TRHir cells of the olfactory bulb, abundant in the adult, appeared later. A small TRHir neuronal population was transiently observed in the habenula of alevins and juveniles. The laminar nucleus of the mesencephalon contained a small population of TRH cells in alevins and juveniles. In the isthmus, TRH was observed in cells of the interpeduncular nucleus, the nucleus isthmi, the dorsolateral tegmental nucleus, the superior reticular nucleus, and the central gray, although perikarya were TRHir only in alevin and/or juvenile stages. Some vagal motoneurons were TRHir from the late embryo stage onward. TRHir fibers were abundant in several forebrain regions of alevins and juveniles, including the medial region of the dorsal telencephalic area, the ventral telencephalic area and commissural region, the preoptic neuropil, the posterior tubercle, the anterior tuberal nucleus, and the posterior hypothalamic lobe. TRHir fibers invaded the neurohypophysis in early alevins, and their number increased subsequently to adulthood. The parvocellular superficial pretectal nucleus and the optic tectum received a rich TRHir innervation from juvenile stages onward. The interpeduncular nucleus and the secondary gustatory nucleus contained many TRHir fibers. In the rhombencephalon, TRHir fibers were scarce, except in the ventrolateral regions and the inferior olive. The distribution of TRHir fibers suggests that they were mainly related to hypophysiotropic and visceral centers, although the presence of TRH in centers related to the visual system indicates that TRH also plays other roles in the brain. We discuss the possibility that the strong expression of TRH in the embryonic trigeminal motoneurons plays a role in head morphogenesis.